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A plan! community is a group of indivi- 
duals of plant species, the composition of 
which being determined by the ecological 
conditions and by the mutual reactions of 
the plants. 


Ecological conditions greatly influence the composition of 
the vegelation, quantitatively as well as qualitatively. Where 
the ecological conditions are varying discontinously and the 
discontinuilies are great enough to cause essential changes in 
Ihe vegetation, the discontinuilies of vegelation naturally coin- 
cide with those of the ecological conditions. But even, where 
no discontinuilies of the ecological conditions can be found, 
discontinuities in the vegetation occur. These discontinuities 
are caused by competition especially between the dominating 
species of the communities in question. The borders between 
such communities are determined by the competive properties 
of the dominating species and by their ability to influence 
their own milieu. By the latest action discontinuities also in 
the ecological conditions are later developed. These also con- 
tributes to make the borders between the plant communities 
more distinct. 

It is accordingly to be expected that in cases where ecolo- 
gical conditions of importance to the distribution of the plant 
communilies may be subject to the influence of the plant spe- 
cies, the borders between the different communities will be 
distinct. In cases where the ecolegical conditions governing 
the distribution of the plant communities hardly can be in- 
fluenced by the plants, the borders musl be expected to be 
more diffuse (e. g. many lacustrine vegetation tvpes). 


There is no doubt that the plants take an aclive part in 
forming their own milieu. One of the most interesling exam- 
ples of this is given bv KozLowska (1934) who has shown that 
the plants by their roots are able to change the acidilv of the 
substratum usually in direction ol their optimum acidity. 
Another factor of importance is the production of debris bv 
the plants which plays an important role by the soil formation. 
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Competition, struggle for life, doubtlessly is of greal im- 
portance in the formation of plant communities, and has by 
some authors been laken as the single basis. This action is in 
its nalure negative, il is only able to exclude species of the 

lant communities or reduce the vitality of certain species. 
ul one ought not overlook the possibility that the plants, by 
their formation of their own milieu, and by excluding some 
species from the community, may favour other plant specie- 
(cf. Hapat 1944, 1947). Proofs of competition between indi- 
viduals of plant species are found easily enough. But about 
the nature of competition less is known. The means and 
methods are fairly well known from the bacteria. (ef. HADAS 
and JicHa 1947) from the different kinds of Penicillium (SLÁN- 
SKÁ 1949) and from the lichens (see e. g. DEGrraus 1910). These 
are partly of a mechanical, but also, of a chemical nature. About 
the means of competition of the higher plants little is known. It 
is often said thal they are principally of mechanical nature. 
but some facts (cf. RussEL 1927, Osvarp 1947, Hapa 1947) 
indicate thal they are also of a chemical nalure. AALTONEN 
(1923) emphasizes that the roots are most important in this 
struggle. 

In a limited space only a limited number of full grown 
individuals of a species can exist. Well known is an example 
pointed out by BRAUN-BLANQUET (1928). In 1 m? he found in 
the spring 2000 seedlings of Suaeda maritima. In the autumn 
only 6—8 fruclificating individuals were found in the same 
area. The power of competition of fullgrown individuals of 
one species must be assumed to be of approximately the same 
order of value. Thus in an area with nearly the same ecolo- 
gical conditions all over the area, the fullgrown individuals 
of one species will each require almost the same area for 
themselves. Different species will have different possibility to 
exploit different layers of the soil, and each fullgrown indivi- 
dual will require a living space of a certain size in competi- 
tion with other individuals of. the same species. As a conse- 
quence we find communities in which the individuals of the 
dominating species have almost the same density within dif- 
ferent parts of the communities. Such an arca is called homo- 
geneous, a concept of fundamental importance lo phytoso- 
ciology (NORDHAGEN 1928). The homogeneity is al least in 
part due to competition. 

The area which each individual of a plant species must have 
for itself depends upon the specific requirement of the plant 
of nutrient salts, on the fertility of the soil and on the micro- 
climatical conditions. The most important factor is the ferti- 
lity of the soil which perhaps will possible to estimate by 
means of the densily of individuals of a certain species in sta- 
bilized plant communities. 


Within a homogenous plant community, statistical calcu- 
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lations mav be carried cul. But for this purpose il is necessary 
lo give a more exact delinition whal is meant by homogeneity. 
A plant species is said to be homogeneously 
distributed within a certain area if the pro- 
bability to catch an individual of a plant spe 
cies within a tesl area of given size is the 
same inall partsofthearea A plant comm u- 
nilv is said lo be homogeneous if the indivi- 
duals of the plant species which we use for 
the characterization of the community are 
homogeneously distributed. 

In nature plant communities are never fully homogeneous, 
i. e. the densily of the species of importance by the characle- 
rizalion of the community, especially the dominating species, 
have not exactly the same density in all parts of the area. We 
may thus talk of more or less homogencous plant communi- 
lies. Measurements on the homogeneity of the plant commu- 
nilies are rarely carried out, bul the human eye, badly adapted 
lo measurement bul well to comparison, rapidly gives the trai- 
ned sociologist an impression whether a plant community he 
has before his eves is highly homogeneous or nol. 

There is, after the definition of homogeneily given above, 
many types of distribution which may be called homogeneous. 
'The individuals of the species in question may be distributed 
at random (normal dispersion). What is meant by distribu- 
lion al random will appear from the following developments. 
Or the individuals may be quite regularily distributed like the 
gitterpoints of a quadralic gitter. Or the individuals may occur 
in aggregates which in turn are dislribuled at random. 


For the statistical treatment of the problems of the distri- 
bution of plants within homogeneous plant communities the 
following problem may serve as a starting point: Within a ho- 
mogeneous plant community lesl areas ol given size are placed 
and the number of individuals of a certain plant species falling 
within each test area are counted. The probability to catch 
a certain number, t, within a test area must follow some sla- 
tistical law provided the individuals are dislributed at random. 
Which law? 

This teoretical problem must be solved to serve as a basis 
of judgement when valuing observations on the distribution 
of plant species in homogeneous plant communilies in nature. 
If the statistical sequence follows this law the individuals may 
be distributed at random. If the observations cannot be repre- 
sented by the theoretical series the individuals are not distri- 
buted at random and one may scek for explanations why it 
is not so. 

There has been some discussion which type of distribution 
should be applied in this case. THE SVEDBERG (1922) assumes 
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that the Poisson type of distribution should be applied. The 
binomial type of distribulion may come in question, and 
OTTESTAD (1934) assumes on theoretical reasons that the hy- 
pergeometric type of distribution should be applied. 


It is for the coming developments most convenient lo use 
the same starting point as OTTESTAD. Suppose we have a limi- 
ted plant community with n individuals of a certain species 
distributed at random. If we take out a lest area of size x, in 
how many cases will t individuals of the species in question 
fall within the test area. 

OTTESTAD thinks the community divided into elementary 
areas so many thal none of them contains two individuals. 
Within the whole community there are B elementary areas 
and within each test area there are b elemenlary areas. In n 
of the elementary areas there is an individual of the species 
in question. We may now count B, b, n and t in terms of one 
unit and can transform the problem to one well known within 
mathematical statistics: If we have a sack containing B units 
of which n are marked and B—n not marked and we take out b 
units at random, in how many cases will we get t marked 
and b—t not marked units. This function is expressed by the 
hypergeometrical frequence function 


ny (B-n 
(9 Co 
B 

(5) 

On these reasons OTTESTAD assumes that this frequence 
function should be applied when valuing the distribution of 
individuals of plant species in natural communities. 

In this case the whole community and the test area are 
measured in terms of an elementary unit. It is of importance 
to find out which formula should be applied if the test area 


and the community are measured in terms of quantity. The 
following symbols are applied: 


h(t) = 


a is the size of the community (e. g. in m°), 

B is the number of elementary unils in the community, 

x is the size of the test area, 

b is the number of elementary units within the test area, 
n is the number of individuals within the community, 

p is the size of an elei 


k is the average living e spe- 
cies in question, i. e. 


a 
kx 
n 
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Consequently 


Bp — 9 * 
bp—x 
We introduce s = l- and insert in the formula 
as-n p 
— (2) wet 
ny = ( t (2s 
xs 
Ifweletp + Oi.e.s + co we find after some calculation 


t Net 
" x 
b(t) — PH ES ( i ) c (1 -) 


This is the binomial type of distribulion. 

If we applie the principles of sampling analysis we may 
take our communily as a sample of a universe of the same 
constitution as our community. To find out which formula 
should be applied in such an universe we introduce k. 


p zm. 
k a 

a x $ x x 
b(t) = (€ 5 (- >) 

» x 

= t - 
Gy 

p(t) = Lim b(t) ees 
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This is the Poisson type of distribution. 

It is thus proved that there is a connection between the 
three laws of distribution previously proposed. If they are 
applied at a sufficiently large area and in case of the hyper- 
geometrical function with a small elementary unit, they must 
in practice give the same result. We will in the following apply 
the Poisson formula because it is the most convenient type. 


The mean of the Poisson series is and the variance 
(square of the standard deviation) is identical to the mean. In 


. " : . X . n 
our binomial series the mean is na =p and the variance is 
a 


x x 3 ; " i " 
n—( 1- E). The Poisson series and our binomial series have 
a 


the same mean bul not the same variance. The quotient 
between the variance of our binomial series and our Poisson 
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series is E - 5). Thus it is seen thal wilh increasing area of 
A 


our community the variance of the binomial series approaches 
that of the Poisson series corresponding to the formula 1 -—. 
a 
If a communily is analyzed which is 1000 times the size of the 
test area employed, the difference of variance between the 
Poisson series and the binomial series will be 1 pro mille. 

We have tried to calculate how many individuals must be 
present within a community if the binomial formula shall give 
the same results as the Poisson series within 1 percent. We 
have found: 


Hi 
— #2 0x 
Ur k we n = 200 is sufficient 
$8 1 400 " 
" 2 100 ., » 
4 600 ., " 


10 1000 ,, : 

The Poisson type of distribution has the characteristic thal 
the mean is equal to the square of the standard devialion. 
This may be taken as a crilerion whether a given slalistical 
series follows the Poisson type of distribution. If the square 
of the standard deviation is significantly higher than the mean. 
this may be laken as an indicalion that the individuals are 
more irregularily distributed than corresponds lo the Poisson 
distribution, if ihe square of the standard deviation is less 
than the mean, this is an indication thal the individuals are 
more regularily distributed. 

One of us has taken a stalistical series which may illustrate 
this. In an apparently homogeneous area of a Sphagnum hog 
with Eriophorum angustifolium as the dominaling species. 
a slalislical series of the number of shoots of Eriophorum 
angustifolium caught within lest arcas of 1 dm* was laken. 
The bog is situated at an altitude of 1100 m in Norway: Hein- 
sedal: Kjølen above Markegardseter. The resulls are given 
below. 


Sampleno. 0 1 2 3 4 5 6 7 m s m—s 

1—50 8 19 13 8 2 154 115 0.39 
51—100 7 7 19 11 6 2.04 143 0.61 
101—150 7 16 10 10 4 3 194 1.98 -N.01 
151—200 6 5 17 17 4 1 224 153 0.71 
201—250 5 12 18 12 2 1 198 157 041 
251—300 8 6 18 13 2 2 1 2.10 1.89 0.21 
301—350 2 13 16 17 1 1 240 1.00 1.07 
351—400 6 10 16 13 4 1 2.04 147 0.57 
401—450 6 14 18 9 2 1 180 1.27 0.53 

1—450 55102145 110 27 8 2 1 198 143 0.55 
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As will be seen from the above lable the square of the 
standard deviation is almost always higher than the mean. If 
the difference m—s' is tested by the formula 


M 
Js y= . 


n 


Where M is the mean of the observations on m—s* and V the 
corresponding square of standard deviation, t is found to be 
4.81. In this case f is 8. From the table of t will be seen that 
the probability that m—s* is 0 is somewhat higher than 0.001 
and much less than 0.01. There is thus a statistically signifi- 
cant difference between the im's and the corresponding s. 

If the series of observations 1—450 is compared with a 
Poisson series with the same mean, by means of the Chi qua- 
drat method a Chi quadrat of 29.76 is found. f is here 5. 
Consequently the probability that this series can reasonably 
be represented by a Poisson series is less than 0.001. 

This result may easily be given a biological explanation. 
If the individuals were distributed at random one would with 
intervals find areas with many individuals and also large areas 
without individuals. Bul on account of the competition, many 
individuals of Eriphorum angustifolium can hardly thrive in 
too close association, and if areas are free from individuals, 
some individual would probably grow up in the open space. 
This tends towards a more regular distribution than might be 
expected if the individuals were distributed at random. 

Similar statistics have been published many times before. 
One point of importance should however be pointed out. Such 
statistics should always be carried out with the aid of a trained 
sociologist who knows something about the vegelalion types 
in question and their ecology. Otherwise one may come across 
what has been called mosaics which may cause complications. 
Mosaics are close patterns of different vegelation types in one 
locality. An example may be given from the mountain plains 
south of Rondane in Central Norway. On these plains a ve- 
getation of Juniperus communis shrubs is met with. The indi- 
viduals of Juniperus seems to be quite regularily distributed, 
and the density of individuals is probably a function of the 
rool compelilion; there is always some open space belween 
the individuals. 

In winter some snow always accumulates around the Ju- 
niperus shrubs. Thus the vegetation under the shrubs have a 
better snowcover in winter than it has the vegetation between. 
If a statistical series of the distribution of e. g. Vaccinium myr- 
tillus was taken in this type of vegetation, one would certainly 
find a verv irregular type of distribution. 

One may conclude that two different vegetation types are 
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present in this case because they can be reckognized from 
other localities where they are found in zones around the 
snowfields. In such vegetation they may occur in homogeneous 
stands. 
Perhaps factors of this kind may account for the really 
astonishing result that in most cases when the distribution of 
lant species in apparently homogeneous vegelalion Lypes have 
een investi iod a distribution more irregular than cor- 
responds to the Poisson formula has been found (AsHBy 1948). 
This may be an indication that factors of importance lo the 
plant species under investigation have nol been constant all 
over the area. 
In phytosociological analysis il is common to state whether 
a species is present within a certain test area; countings of the 
number of individuals are more rarely made. Thus the pro- 
bability to catch some individual of the plant species in que- 
stion as a function of the size of the test area and the density 
of the species is of interest. In case of normal dispersion this 
probability, a, is 


2x 
k 


s=1=—p0)S1—e 

This result has previously been reached by KvriN (1925). 

If the individuals of a species wilhin a homogeneous plant 
community are more regularily distributed than corresponds 
to normal dispersion, not only the type of dispersion but also 
the shape of the test area will influence the slalistics. This may 
easily be proved in case of a dispersion where the individuals 
are placed in the gitterpoints of a quadratic giller. Applving 
a test area in the shape of a circle, the area of the circle must 
be 1.57 k to make a — 1. Using a test area of square shape 
the corresponding area is 2. k. 

These difficulties may be overcome by using test areas of 
a very irregular shape. The more irregular the shape of the 
test area, the more the dispersion type will approach the Pois- 
son type. 

The best way of making irregular test areas is to use a 
small elementary areas and for the larger areas use combina- 
lions of many elementary areas. But if this division is carried 
out in the extreme and the areas constituting the larger areas 
are selected at random from all parts of the community, it 
can be shown that the dispersion will approach the Poisson se- 
ries by any type of dispersion even an inhomogeneous disper- 
sion. In this case we will have no information about the disper- 
sion at all. The elementary areas constituting the larger areas 
should be selected from the same part of the community. 

Our statistical series from the Eriophorum bog as well as 
some previously published (SVEDBERG 1922, OrrESTAD 1934) 
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shows types of dispersion somewhat bul nol very different 
from the normal. Under these conditions (employment of irre- 
gular test areas in case of very regular or irregular types of 
dispersion) the formula 
fX 
a—l-—e k 
holds good with sufficient approximation for our further use. 

In an homogeneous plant community it may be of interest 
io find out how the number of species caught within a tesi 
area is a function of the size of the test area. Such curves are 
of interest i. a. to find out how large test areas must be applied 
lo make representative samples of the communities in quc- 
slion. 

If such a curve is constructed from observalions on natu- 
ral homogeneous plant communities the result indicates thal 
the number of species increases rapidly with the size of the 
test area for small test areas. By large areas, however, the 
curve is more flattened after a more or less marked inflexion 
point. At large areas the number of species increases no more 
with increasing test area, as long as one keeps wilhin the li- 
mits of the same vegetation type. The area corresponding to 
the inflexion point, or the area corresponding lo a number 
of species of 80 percent of the total of the community, is called 
the minimi area of the community. It is reckoned that a sample 
of at least the size of the minimi area must be taken lo give 
a representative picture of a community in nalure. 

It is possible theoretically to find oul how such a curve 
must look out in an homogeneous plant community with a 
limited number of species after the definition of homogeneity 
given above, provided the density of each species is known 
and the distribution of each species is approximately normal. 
For the first species we have 

sg 
ü,-—1-—e kı 
For a species, t, we have 
EX 
a—i-—e k 
t 
If the total number of species is n, we find that the total 
number of species caught in a lesl area of x square metres is 
— —-— ES 
Y-nc- (e €T Ea fiends e i 
(KvriN 1925). 


This function has its mathematical characlerislies. It 
approaches asymptotically the value n if x is exceeding all va- 
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lues. The first derivative is positive for all values of x and 
the second derivalive is negative. The curve is consequently 
sleadily rising for increasing x bul the curvature is directed 
downwards. Thus the general outline of the curve is clear and 
well in accordance with the observations in nature. 


Sometimes allempts have been made to approximate such 
„chance area" curves or „minimi area" curves as they. have 
been called, by other mathematical functions. Any such sta- 
tement must mean a statement about the distribution of the 
k’s. But each community has ils own sel of species with each 
their own density. These can only be measured in nature and 
it is not very likely that it is possible to state much about their 
properties beforehand. 

It is common among sociologists lo divide the species ofa 
communily which has been analyzed by means of a test area 
of known size inlo different frequence classes (see e. g. BRAUN 
BnaANQuET 1928, Du Rietz 1930). The species occurring in 
between 80 and 100 percent of the samples are collected in the 
class V. those in the region 60 to 80 percent in the class IV. 
those in the region 40 to 60 percent in the class III. those in 
the region 20 to 40 percent in the class II and those in the re- 
gion 0 to 20 percent in the class T. Tt has been an interesting 
result of such investigations that the number of species in the 
class V in all good analyses is greater then that of the class IV 
provided the lest area is sufficiently large (RAUNKIAER 1934). 


This is easy enough to understand from the formula of u, 
which shows these frequence classes in reality lo be of un- 
equal size (NORDHAGEN 1922). This may. be demonstrated in the 
following way: 

If we take a lest area of the size x, we can find out the di- 
mension of k of a certain species if the species shall fall within 
the group V. The maximum value of k is given by the formula 


08—1—e 

k = 0.49 x. 

If the species in question shall fall in the class V its cor- 
responding k must be between 0 and 0.49 x. 


In the same way we find that if a species shall fall in the 
class IV the k must be between 0.49 x and 0.83 x, for the 
class II] the limits are 0.83 x and 1.49 x, for class II 1.49 x 
and 3.50 x, and for the class I between 3.50 x and oo. 

If we lake as a unit for counting the area which each indi- 
vidual of the species has for itself, its living space, which 
must be of primary significance to the plants, we find the di- 
mension of the class V 0.49 x, the class IV 0.34 x, the class III 
0.66 x, the class TI 2.01 x and the class I co. 
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If the number of k's pro argument x is constant or de- 
creasing for increasing x but not faster than corresponds to 
the function 

-r 


z= 1 — e X (risa constant) 
the number of species of the classes must be 
VS Iv <4 it <i <I 
RAUNKIAER found through observations in nature 
Vel glk T <1 
and generally TII > IV. 


When the number of k’s pro argument x is decreasing with 
increasing x, the maximum of the class V will become more 
marked, the greater the test area. If the number of k's pro 
argument x is constant, the maximum of the class V will not 
become more marked with increasing x, a resull already ob- 
tained by RoMELL (1925). 

If the number of species of the community is a limited one 
it is easy enough to prove that with any distribution of the k's 
there will be a maximum in the class V if the size of the test 
area is chosen sufficiently high. This is in the opinion of the 
authors the case of natural communities. 


Now we turn to the synthelic conception — the association. 
Out of analyses of different homogeneous communities we 
build up the association. Now we are talking about more or 
less homogeneous associations, or more correctly spoken, about 
more or less homogeneous material for building up the con- 
cept of the associalion. We may define the homogeneity of the 
associalion in the following way. 

An association is homogeneous when the 
local plant communities from which it has 
been built up, if placed together would form 
a homogeneous plant community after the 
definition of homogeneity of a plant commu- 
nity given before. 


Now the associations are never fully homogeneous as are 
the local communities. We may then talk about more or less 
homogeneous associations. For controle of the homogeneity 
of the association we have the distribution of the species in 
different constance classes (sec e. g. BRAUN BLANQUET 1928). 
as we have the distribution of the species in frequence classes 
in the local community. It is clear enough that, when taking 
our definition of homogeneily of the association, the distribu- 
lion of species in constance classes of the association must be 
the same as in the frequence classes of the local communities 
when the association is fully homogeneous and we use equi- 
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valent lest areas from the different local communities. Now 
the associations are never fully homogeneous, but the curve 
must keep many of ils characteristics, especially the maximum 
of the class V. In reality in very many homogeneous associa- 
tions we find. 


VS IV <I <TL<f 


The maximum of the class V is most important when va- 
luing the homogeneity of the material from which different 
sociologists build up their units of vegetation although no ab- 
solute criterion (ROMELL 1925). A maximum of the class V 
does not prove that the material is homogeneous, but if the 
association is homogeneous the maximum of the class V must 
exist provided representalive samples are taken from each 
community and the association contains a limited number of 
species. Du Rierz always found V> IV in homogeneous plant 
communities if he used sufficiently large test areas. In most 
of the associations of the Ziirich- Montpellier school at thal dale 
had V < IV. That brought Du RIETZ to the conclusion that the 
Zürich-Montpellier unit of vegetation (the association) was so- 
mething essentially different from his homogeneous plant so- 
ciety, which he after agreement with Scandinavian as well as 
Zürich-Montpellier phytosociologists called sociation. This has 
led to an even more marked separation between the Zürich- 
Montpellier school of phytosociologists and the Scandinavian 
one, and has even in some cases led to the really remarkable 
conclusion that in the Alps the units of vegetation were so- 
mething essentially different from those of the Scandinavian 
mountains. 

The existence of two different schools with different 
methods and terminology was accepted by the Sixth Interna- 
tional Botanical Congress whose Geobotanical Section passed 
the following resolution: 

The Geobotanical Section of the Sixth International Bota- 
nical Congress recommends: 

1. to use the term Sociation for vegelalion unils characte- 
rized mainly by dominance in the different layers in the sense 
of the Scandinavian plant sociologists; 

2. to use the term Association for vegelalion unils charac- 
lerized mainly by characteristic and differential species in the 
sense of the Zürich-Montpellier plant sociologists, or at least 
for units of the same order of value. 


In the opinion of the plant sociologists of the Zürich-Mont- 
paier school and after their experience the association should 
e applied as the basic unit of the phytosociological system. 
The sociologists of the Scandinavian school had a similar 
opinion about the sociation. Thus the definition, consciously 
or unconsciously applied by the sociologisls were: 
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The Scandinavian School: The sociation is to be the funda- 
mental unit of the phytosociological system and this is to be 
characterized mainly by dominance in the different layers. 

The Zürich-Montpellier School: The association is to be 
the fundamental unit of the phylosociological system and this 
is to be characterized mainly by characteristic and differential 
species. 

It will from these definitions be apparent that they consists 
of conjunctions of two different meanings. But it is by no means 
certain that it in all cases will be convenient to apply a funda- 
mental unit of the phytosociological system which can be de- 
fined by means of characteristic species c. g. within speciali- 
zed vegetation types with few species. On the other hand it 
may happen that dominance may be an inconyenient charac- 
ler to apply for definition of the fundamental unils within ve- 
getation types which are rich in species. Which methods 
should be applied must vary with the vegelalion types under 
investigation and cannot a priori be slaled. 

In this connection il has been an interesting feature that 
the different methods when applied on similar vegetation lypes 
have given results which are remarkably consistent. Thus 
many association tables from Central Europe exhibit a very 
marked maximum in the class V. The correspondence in the 
units of vegetation published by Krasina (1933) from Tatra 
[nsus the term association) and bv NORDHAGEN (1936) from 
the Scandinavian mountains (using the term sociation) is 
striking. It happens that Scandinavian authors publish so- 
ciation tables with class V < IV. All these examples indicate 
that the difference between the units sociation and association 
as these concepts are applied by many modern students is 
much of a formal and traditional nature. On reasons of prio- 
rity we therefore prefer to use the term association for the 
fundamental unit of the phylosociological system. 

We will give our opinion on the definition and properties 
of the association [cf. also Daun & Hapaé (1941). Hapaé (1946) ]. 

Definition: The fundamental unit of the phy- 

tosociological system is the asso- 
ciation. 

The association is a lype of a plant community which occur 
repeatedly in different localities. The plant species of the com- 
munities of an association have approximately the same re- 
quirements to the environments, and are commensals i. e. 
they take their nutrition from the same source and in appro- 
ximately the same way. 

Properties: The individuals of plant species of communi- 
ties belonging lo an association influence their medium. This 
action, together with competition, creates distinct borders lo- 
wards communities belonging to other associations. 
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The borders are usually sharp belween communities be- 
longing to floristically more different associations, less distinct 
between communities belonging to floristically more related 
associations. In stabilized communilies the borders are gene- 
rally distinct, between communities of the initial stages of the 
development of a new vegetation they are hardly recogniz- 
able. When borders between communities belonging to diffe- 
rent associalions are indistincl, this is often a sign of immatu- 
rily, lost equilibrium or degradalion. 

Within the borders of a community belonging to an asso- 
ciation, the individuals are (more or less) homogeneously di- 
stributed. 

Between the individuals of the species of communities be- 
longing lo an associalion there are interrelations. Thus the 
communities have the property in common with the organisms 
thal a factor influencing one of ils elements exercizes influence 
upon the whole communily. 

There are nol only terminological differences between the 
Scandinavian school and the Zürich-Montpellier school, there 
are also difference in methods. 

Most Central European sociologists have, really or appa- 
rently, neglected the problem of homogeneity of plant com- 
munities being more interested in ecology than in statistics. 
Scandinavian botanists have, on the contrary, especially studied 
the structure of plant communities. Thus they have, according 
lo their inlerests, applied different methods of field investi- 
galion. 

Central European sociologists work wilh large test areas, 
larger than the minimi area of the community, of variable 
size and shape and only one sample from each locality. Scan- 
dinavian sociologists applied, and still apply, much time and 
energy to find the most precise and objective method for the 
description of vegetation. These investigations have resulted 
in a series of different methods such as RAUNKIAER'S ,,valence 
method“, line taxation methods, and the square metre method. 
At present the last one is most extensively applied. For the 
investigalion of vegetation areas of 1 or 4 square metres in 
simple vegetation types, 16 sq. m. in complicaled wood com- 
munities are chosen and carefully described. For the investi- 
gation of one communily only one kind of square samples is 
applied. For the descriplion of a community so many samples 
musl be laken to obtain a representative total sample, i. e. that 
the sum of the sample areas is larger than the minimi area 
of the community in question. 


It may be a matter of discussion which method is the most 
profitable for the sociological analysis of the vegetation. They 
have both their advantages and disadvantages. By means of 
the Scandinavian method it is possible to obtain a rough esti- 
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malion of the k's of the species of the communily in question. 
This cannot easily be made by the Central European method. 
Scandinavian sociologists are more interested in dominance 
and abundance of species of the communilies than are the 
sociologists of the Central European school. The Central Euro- 
pean method is quicker than the Scandinavian one and the 
full publication of the results require less space in print. Thus 
it is with the same amount of work possible to investigate more 
local communities by the Central European mained than by 
the Scandinavian. 

It has been advocated that the Scandinavian method alone 
has the advantage to be a slalislical method. In our opinion 
none of the methods as they are applied by the vasle majority 
of the sociologists are stalistical methods. There are the fol- 
lowing reasons for this opinion. 

By the selection of the patches of vegelation each sociolo- 
gist chooses to analyze, a subjective element is introduced. 
No sociologist analyzes every local community he comes 
across, he chooses cerlain local communities because he be- 
lieves them to be typical of a certain vegetalion type or other- 
wise renders features of special interest. 

Almost every local community is different [rom others be- 
longing to the same sociological unit. This is evident from very 
many analyses published by Scandinavian sociologists. But 
very rarcly so many samples are laken from a local commu- 
nity to permit a statislical analvsis of the results, rarely more 
than 10 squares are analyzed. Oflen the local communities are 
too small lo make a slalislical analysis possible. 

Sociologists applying the Scandinavian method for descrip- 
tion of vegetation make no attempt of a statistical evaluation 
of the results. They calculate a K percent and a F percent, but 
any estimation within which limits these figures are slalisli- 
cally significant are never made. 

In our opinion neither the Scandinavian school nor the Zü- 
rich-Montpellier school can claim to apply statistical methods 
by their description of pee ae units. The methods of ana- 
lysis is no more than a standardized method of description 
of vegelation which permits a qualitative comparison of the 
results. When a sociologist describes a new association this is 
done essentially after the same principles as a Linnean syste- 
matist describes a new species. Methods comparable to those 
of biometrical taxonomy have not as yet been introduced in 
sociology. 

This is in itself no objection to the methods. By them it is 
possible to obtain information about vegetation and ecology 
which hardly can be obtained so easily by other methods. — 

It is an observation of some importance that the minimi 
areas of communities belonging to the same sociological unit 
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may vary within certain limits. The minimi area of a commu- 
nity depends upon the densities of the species. The density of 
the individuals of a certain species depends inter alia upon the 
fertility of the soil. Thus historical factors (succession) are of 
importance. It is evident — as different local communities can 
have different age and consequently different stages of deve- 
lopment and as there can be differences in the supply of nu- 
trient salts in the medium of different local communities — 
the minimi area may vary within certain limits even if the 
Tloristic composition of the communities is very near the same. 
If one of two communities belonging to the same sociological 
unit has a minimi area of 3 sq. m. the other of 5 sq. m. we obtain 
in a test area of 4 sq. m. in the first community e. g. 90 per- 
cent of its species in the other only 60 percent. Examples of 
this are asiy found in many sociological analyses published 
by Scandinavian authors. 

Such observations may be of importance if we want to in- 
vesligale the effect of historical factors upon the substratum 
or factors of fertility of the soil upon the minimi areas of the 
communities. But for the general description of the vegetation 
the test areas of 4 sq. m. are not equivalent. A factor often 
used by Scandinavian sociologists viz. the average number of 
species caught within the test areas cannot be correctly judged 
without the background of knowledge of the minimi areas of 
the communities. 

Sociologists applying the Central European methods of des- 
cription of vegetation always take areas larger than the minimi 
areas. Such test areas are equivalent even if the areas are of 
unequal size. 

SUMMARY. 


Arguments are given for the opinion that the homogeneity 
of plant communities and the discontinuities between local 
communities are caused by competition between the indivi- 
duals of plant species and by their power to influence their 
own milieu. Mathematical calculations are made on homoge- 
neous communities which explain some of the characteristics 
of the constance and frequence curves and the curve of rela- 
lion between the number of species caught within a test area 
and the size of the area. The results confirm that frequency 
and conslancy curves may be used as criteria of the homoge- 
neity of the local communities and associations. A statistical 
series from an Eriophorum anqustifolium bog is published and 
the results indicate that the individuals are more regularily dis- 
persed than expecled if the individuals were distributed at 
random. 

The relations between Zürich-Montpellier and the Scandi- 
navian schools of sociologists are discussed. It is the opinion 
of the authors that the sociation of the Scandinavian school 
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and the associalion of the Central European both are designed, 
consciously or unconsciously, lo be the fundamental unit of 
the phytosociological system. By which criteria this fundamen- 
lal unit should be characterized ough! to be decided in each 
case and cannot a priori be stated. As the concepts of sociation 
and association are applied by many modern sociologists the 
difference is more of formal than of a real nature. It is pro- 
posed lo use the term association for the fundamental unit 
without statements by which criteria it should be characterized. 


The methods of analysis of vegetation of the Scandinavian 
and Zürich-Montpellier schools are discussed. It is emphasized 
thal none of them are of a statistical nature and that perhaps 
for the general description of vegelation the Zürich-Montpel- 
lier method has some advantage. 
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